Functional role of a novel ternary complex comprising SRF and CREB in expression of Krox-20 in early embryos of Xenopus laevis.
Krox-20, originally identified as a member of "immediate-early" genes, plays a crucial role in the formation of two specific segments in the hindbrain during early development of the vertebrate nervous system. Here we cloned a genomic sequence of Xenopus Krox-20 (XKrox-20) and studied functions of a promoter element in the flanking sequence and associated transcription factors, which function in early Xenopus embryos. Using the luciferase reporter assay system, we showed that the 5' flanking sequence was sufficient to induce luciferase activities when the reporter construct was injected into embryos at the eight-cell stage. Deletion and mutagenesis analyses of the 5' flanking sequence revealed a minimal promoter element that included two known subelements, a CArG-box and cAMP response element (CRE) within a stretch of 22 bp nucleotide sequence (-72 to -51 from the transcription initiation site), both of which were essential for the promoter activity. The gel mobility shift assay indicated that these two subelements bound to some components in whole cell extracts prepared from stage 20 Xenopus embryos. Antibody supershift and competition experiments revealed that these components in cell extracts were serum response factor (SRF) and a member of CRE binding protein (CREB) family proteins that bound the CArG-box and CRE, respectively. They appeared to assemble on the minimal promoter element to produce a novel ternary complex. When we injected mRNA of a dominant-negative version of Xenopus SRF (XSRFDeltaC) into animal pole blastomeres at the eight-cell stage, expression of XKrox-20 in the nervous system as well as the minimal promoter activity was strongly suppressed. Suppression by XSRFDeltaC was counteracted by coexpressed wild-type XSRF. These results indicate that XSRF functions as an endogenous activator of XKrox-20 by forming a ternary complex with CREB on the minimal promoter element.